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Ref:
REPORT BRIEF
EAGLE-PICHER COMPANY
20.0 AMPERE-HOUR NICKEL-CADMIUM SPACECRAFT CELLS
WITH AUXILIARY ELECTRODES
a) NASA P . O . S-23404-G
b) Acceptance Test Procedure for Nickel-Cadmium Cells:
NAD 3052-TP304 Rev A, 14 May 1970
I. TEST ASSIGNMENT BRIEF
A. The purpose of this acceptance test program is to insure that
all cells put into the life cycle program are of high quality by the
removal of cells found to have electrolyte leakage, internal shorts,
lov/ capacity, or inability of any cell to recover its open circuit
voltage above 1.150 volts on the cell short test.
B. The 29 cells were purchased by National Aeronautics and Space
Administration, Goddard Space Flight Center, from Eagle-Picher Company,
Joplin, Missouri. These cells are rated at 20.0 ampere-hours and
they consisted of three groups: (1) 11 cells had the fuel cell
auxiliary electrode (Aux E) (2) 9 cells contained the teflon rolled
captured platinum auxiliary electrode and (3) 9 cells contained the
teflonated sintered nickel plaque auxiliary electrode. All the cells
contained double ceramic seals. The testing was funded in accordance
with reference (a).
II. SUMMARY OF RESULTS
A. The capacity of the 29 cells ranged from 21.7 to 28.8 ampere-
hours. All cells exceeded the rated capacity on all three capacity
checks.
B. Five cells failed to recover to 1.150 volts: serial number 18
of the teflon rolled, captured platinum group and serial numbers 7, 8,
9 and 10 of the teflonated, sintered nickel plaque group.
C. During the overcharge tests, 15 of the 29 cells had to be
removed from charge before completion of the respective tests due to
high pressure.
TYPE OF AUXILIARY ELECTRODE
Fuel Cell
Teflon Rolled, Captured Platinum
Teflonated, Sintered Nickel Plaque
SERIAL NUMBERS OF CELLS REMOVED
5, 11, 12, 15, 21, 22
6, 7, 8, 10, 16, 17, 18, 19, 20
none
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D. Auxiliary electrode characterization tests were conducted to
determine the maximum signal power across the electrodes. The auxiliary
electrode resistance corresponding to maximum signal power for the
respective auxiliary electrode types-is tabulated as follows:
TYPE OF AUXILIARY ELECTRODE AVERAGE RESISTANCE VALUE
Fuel Cell 1.0 ohm
Teflon Rolled, Captured Platinum 0.5 ohm
Teflonated, Sintered Nickel Plaque 2.0 ohms
E. Eleven of the 29 cells gave indication of leakage during one
of the three leak tests. Most of the indications were around the
fill tube and negative terminals following the second and third
leak tests.
III. 'RECOMMENDATIONS
A. It is recommended that these Eagle-Picher cells undergo life
cycling test to gain more knowledge of their performance on life testing.
This recommendation takes into account the difficulties with over-
charge.
n
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RESULTS OF ACCEPTANCE TEST
OF
20.0 AMPERE-HOUR NICKEL-CADMIUM SPACECRAFT CELLS
WITH AUXILIARY ELECTRODES
MANUFACTURED BY
EAGLE-PI CHER COMPANY
I. TEST CONDITIONS AND PROCEDURE
A. All acceptance tests were performed at an ambient temperature
between 23° C and 27° C at existing relative humidity and atmospheric
pressure, in accordance with reference (b) and consisted of the
following:
1. Phenolphthalein Leak Test. .
2. Three Capacity Checks.
3. Cell Short Test.
4. Phenol phthalein Leak Test.
5. Overcharge Tests, c/20 and c/10 Rates.
6. Special Resistance Test of Auxil iary electrodes
(between c/20 and c/10 overcharge rates).
7. Internal Resistance.
8. Phenolphthalein Leak Test.
See Appendix I for detailed test procedure.
II. CELL IDENTIFICATION AND DESCRIPTION
A. The cells were identified by the manufacturer's serial numbers
and by group according to the type auxiliary electrode they contained.
This latter information was supplied by Goddard Space Flight Center.
TYPE OF AUXILIARY ELECTRODE MANUFACTURER'S SERIAL NUMBER
Fuel Cell 2, 3, 4, 5, 11, 12, 13, 14, 15,
21, 22
Teflon Rolled, Captured Pla t inum 6, 7, 8, 10, 16, 17, 18, 19, 20
Teflonated, Sintered Nickel Plaque 1, 2, 4, 5, 6, 7, 8, 9, 10
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B. The 20.0 ampere-hour is rectangular with the average physical
weights and dimensions tabulated below.
TYPE OF AUXILIARY ELECTRODE WEIGHT HEIGHT LENGTH WIDTH
(g) (in) (in) (in)
Fuel Cell 918.6 6.245 1.100 3.223
Teflon Rolled, Captured Platinum 923.9 6.232 1.221 3.219
Teflonated, Sintered Nickel Plaque 899.1 7.133 0.907 3.006
C. The cell containers and the c ell covers are made of stainless
steel. The positive and negative terminals are insulated from the
cell covers by ceramic seals and protrude through the cover as
solder type terminals. The auxiliary electrode terminal consists of
a stainless steel tab welded to the cell cover.
III. RESULTS--The following data was condensed from Tables II through IV.
A. Average Capacity (ampere-hours)
CAPACITY CAPACITY CAPACITY
TYPE OF AUXILIARY ELECTRODE CHECK 1 CHECK 2 CHECK 3
Fuel Cell 25.5 26.6 24.1
Teflon Rolled, Captured Platinum 24.1 27.7 25.3
Teflonated, Sintered Nickel Plaque 24.6 26.9 25.4
B. Average Recovery Voltage
TYPE OF AUXILIARY ELECTRODE 24-HOUR RECOVERY FROM DEAD SHORT
Fuel Cell 1.177 volts
Teflon Rolled, Captured Platinum 1.176
Teflonated, Sintered Nickel Plaque 0.662
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C. Average End-of-Overcharge Voltage:
TYPE OF
AUXILIARY ELECTRODE c/10 c/20 c/10
Cell Aux. E. Cell Aux. E. Cell Aux. E.
Fuel Cell 1.438 1.043 1.399 1.006 1.416 0.394
Teflon Rolled,
Captured Platinum 1.431 1.059 1.420 1.063 : 1.437 1.067
Teflonated, Sintered
Nickel Plaque 1.424 0.731 1.438 0.731 1.456 0.685
1. All cells of the teflon rolled, captured platinum group
and six of the fuel cell type auxiliary electrode were removed early
from overcharge due to high pressure.
D. Special Test for Determining the Resistance Giving Maximum
Signal Power From the Auxiliary Electrode.
1. This test was conducted following the c/20 overcharge and
prior to the c/10 overcharge on 15 of the 29 cells. The 15 cells were
all equipped with gauges. The c/20 rate had to be reduced stepwise
(halving each time) to c/80 to keep the pressures from rising or. all
cells except the group having the teflonated, sintered nickel plaque.
TYPE OF AUXILIARY ELECTRODE RESISTANCE FOP. MAXIMUM POWER
Fuel Cell 1.0 ohm
Teflon Rolled, Captured Platinum 0.5 ohm
Teflonated, Sintered Nickel Plaque 2.0 ohms
E. Average Internal Resistance:
TYPE OF AUXILIARY ELECTRODE CELL AUXILIARY ELECTRODE
Fuel Cell 2.2 milliohms 56.9 milliohms
Teflon Rolled, Captured Platinum 2.7 milliohms 32.3 nrilliohrns
Teflonated, Sintered Nickel Plaque 1.6 milliohms 12.7 milliohre
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F. Each cell was subjected to three leak tests. On these tests,
11 cells gave indication of leakage. Most leaks were visible around
the fill tube and negative terminal following the second and third
leak tests.
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APPENDIX I
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I. TEST PROCEDURE
A. Phenolphthalein Test:
1. The phenolphthalein Teak test is a detemvination of the
condition of the welds and ceramic seals on receipt of the cells.
This test was performed prior to any other tests, with a phenolphtha-
lein spray indicator solution of one-half of one percent concentration.
B. Capacity Tests:
1. The capacity test is a determination of the cell capacity
at the c/2 discharge rate, where c is the manufacturer's rated capacity
to a cutoff voltage of 1.00 volt per cell. The discharge was made
after a 1-hour open circuit period following the 16-hour charge at the
c/10 rate. A total of three capacity checks was made at this activity.
The cells were discharged individually, but were recharged in series.
C. Cell Short Test
1. The cell short test is a means of detecting slight shorting
conditions which may exist because of imperfections in the insulating
materials, or damage to element in handling or assembly.
2. Following completion of the third capacity discharge test,
each cell was loaded with a 0.5 ohm, 3 watt resistor for 16 hours.
At the end of 16 hours, the shorting resistors were removed and the
cells were placed on open circuit stand for 24 hours. Any cell whose
voltage did not recover to 1.150 volts or higher was considered as
failing this portion of the acceptance test.
D. Leak Test
1. The leak test is a means of detecting leakage of a seal
or weld. The test was performed before and after the overcharge
test sequence to determine the presence of leaks.
2. The cells were placed in a vacuum chamber and exposed to
a vacuum of 40 microns of mercury or less for 24 hours. The cells
were ther removed from the vacuum chamber and sprayed with phenol-
phthalein. Pink or redish dis col orations would indicate leakage.
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E. Overcharge Test
1. The purpose of this test is basically threefold:
a. To determine the degree to which a pack of cells
maintain a balanced voltage.
b. To determine the cells capability of reaching a
point of chemical equilibrium--oxygen recombination with the nega-
tive (cadmium) plate.
c. To test the integrity of the seals as the pressure
increases.
2. The overcharge tests were performed to determine the
steady state voltage at specified rates. The test specified a series
of constant-current charges at c/10, c/20 and c/10 for a minimum of
16 hours at each charge rate. The first c/10 rate serves to estab-
lish a condition of overcharge.
3. The cells were monitored hourly throughout the test.
Charging was to be discontinued on cells which exceeded 1.500 volts or
100 pslg.
4. The special resistance characterization tests for the
auxiliary electrodes were conducted following the c/20 overcharge
and prior to the c/10 overcharge. The cells were maintained or charge
at c/20 provided the voltage and pressure limits were not exceeded.
Goddard Space Flight Center specified that the pressure be maintained
as near 0 psig as possible and still charge the cells.
a. A decade resistance box was hooked across the auxiliary
electrode of each cell (auxiliary electrode terminal to negative ter-
minal) such that the resistance could be conveniently and precisely
varied.
b. The sequence of resistance changes (ohms) were: 10,000,
5000, 2000;1000, 500, 200;100, 50, 20;10, 5, 2;1, 0.5, 0.2;and 0.1.
A period of approximately 5 minutes was allowed for the equilibrium
of the auxiliary electrode voltage to re-establish itself after each
resistance change. This equilibrium was verified by observation of
a strip chart recorder monitoring the auxiliary electrode voltage of
each cell.
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c. Data thus obtained was converted to paver un'ts in
milliwatts as illustrated at the foot of Table IV. The resistance
value giving the maximum power of the auxiliary electrode signal is
thus chosen for the auxiliary electrode resistance.
F. Internal Resistance:
1. Immediately following the overcharge test, the internal
resistance was measured across the cell terminals and across the
auxiliary electrodes (from auxiliary electrode terminal to negative
terminal). These measurements were made with a Hewlett-Packard
milliohmmeter (Model 4328A).
G. Leak Test:
1. Following the internal resistance measurements, the cells
were still in a charged state. The cells were discharged at c/2 to
0.00 volt and shorted prior to the final leak test. The shorted cells
were then placed in a vacuum chamber and the procedure described in
paragraph I.D.2. was repeated.
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CAPACITY CHECK DATA QEEL/C 72-127
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NUMBER
I
3
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• *
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* Megatlve values are interpreted as .Inches of mercury vacuum, v;h1le positive values are psiq.
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SERIAL
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0-75V
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/. Vi?
/. V2?
1.421
? of'afc
iy/>/o Op/(
AUX
ELECT
(Volts)
/. ot,s
LOtt
1.0%
1. 100
l.Ctl
1.091
i.ori
/.fl9/
I.Otl
0.731
0.742
0.67V
0.79/
O.t'JS
0.111
O.tfb
O.V251
O.I^H
xi/ iary
auvcilior
PRESS
*
^V7
f?S
fi£
^77
*7?
+-^^
tzr
+ 3S
f<<0
fft
e/fot
y e /es
END-OF-DISCHARGE
CAPAC-
ITY
(ah)
as -«
^5-0
i3-?
A5-0
iS-?
25-0
U-6
2S-T,
is.<g
25.3
IS- 7
i5-7
M.2
24.3
jy.s-
Jt.7
2J.3
ay- 2
J4-0
>s-.v
rode.
krode.
AUX
ELECT
(Volts)
0.797
O.«?4t
0. ?2I
0. ?20
0. 7il
0. 810
0.904
0. ?/t
0.907'
0.5/1?
0.52t
o. v?r
0. «2
O.V95-
0.557
O.Y/0
0.5V2
O.S?7
PRESS
*
+ <a
f69
<-^7
•HO
+63
t/8
fr3
+<?
*iJ
+ V6
*Negat1ve values are interpreted as Inches of mercury vacuum, while positive values are psig.
TABLE III QEEL/C 72-127
SERIAL
NUMBER
2
3
V
S O
11**
t£**
tt
H
ISO
a/»»
u.**
Av*rxui£
>*•
s>
CELL SHORT TEST
Recovery Voltage
after 24 Hours
(Volts)
I . IT7
MSt
I . I 6S
/ . /«S"
i. m
). 100
1. 173
i, l t > V
1. l?3
1 . /7i
/ .Ifo
i .m
The last .:?•/« rin *»-.
Tt-\e firit t'/1 ove»
END OF CHARGE VOLTAGE Al
c/10 CON
CELL
(Volts)
/ . « * t O
I.Hlt
1. V<3
/. 4iV
I.H28
1. V3V
/. VVJ
1. VV<3
i.mt
I.VSS
I . Vfi"
V.V^if
^ rAki- i1-
^'i^.''./*1 <
; .. s j r; . i
3ITIONING RATE
AUX
ELECT
(Volts)
I.QSt
0.<HY
1.0^7
l.0i<i
I.OOH
LOW
LII3
LI07
LIOO
o.m
O.Ytt
/.0<tZ
IIO/ vVAa
o.te0 „ i
PRESS
* .
*»yy
*-30
*5?
+50
*5V
vist c.
i s >^nc»
_i£2JLCjQHPlimNING RATE
CELL
(Volts)
/. 37/
/. 371
/ . 3 7 V
l.^iS~
i. mo
I.*1I
I.16H
/.3blf
/. Vi7
/.•V5J
/-•»J6
/.JW
>,vtfi<-ted
r .
•7*a, /ysc
AUX
ELECT
(Volts)
0.9?V
0.117
0.9«
/ . Oi£
O.^W
/ .^53^
/ . Ct*f
1 .Obi1
1 . /07
o.^rvr
A.lti
1.006
Jjld S3 /•
- wSf* r>M
PRESS
*
<-7Z
fM
f to
«• a
*w
t'.n f-rn
,^.tJ 3
'Jc1.
c/10 CONDITIONING RATE
CELL
(Volts)
I.^H
1- V//
....'• V/7
'. Vsi
I- 396
/••tJ/
MO
i.^^
i-^57
/.^i
/ . t / T *
/ . •*/*
iirurt I 3
#jrlv x«;t/
AUX
ELECT
(Volts)'
/. -0*01
0.113
1.0*0
l.OHi
0. iiJ>
Did
0.<l^
o.m
1.3C*
O.Ti*,
J. 773"
o.'fi'i
l-i- arSe
ter of t,
PRESS
*
t^S"
fS7
Hi
^bi
i-'tOO
• JL. (ijjir
>ta/ 3-itr
INTERNAL RESISTANCE
MEASUREMENT
(Mil iohms)
CELL
1 - 3
l.i
(J
M
?.i
^.»'
/.3
i.3
/.v
/ .7
j.O
2.1
.. j/ii si
£3 fiiJi p
AUX ELECT
IL.l
u.o
11.3
AS.H
^S.O
lia.J
Si.1
rniii^tif...
re;...* re.
* negative values are interpreted as inches of mercury vacuum, w h i l e positive values are psig.
I -J
TABLE III QEEL/C 72-127
SERIAL
NUMBER
i *
7 *
?**
10**
Ik *
/7**
/?**
;?»*
JO**
jWraofi3
/
<?
V
.r
£
7
?
9
10
/Weraga
CELL SHORT TEST
Recovery. Voltage
after 24 Hours
(Volts)
M97
/. Ill
1.179
1.171
1.20V
/.IS<f
A/3 / *
J./t9
I.IU
A/76"
1,170
1.181
1,197
/./7V
I.I it.
O-OIO 4
0.0/3 4
0.0/1 *
0.036 »
0-662
$ Rcfflvery voJto.^*!
** The last ever thai
0 The -first t/wo ovi
END OF CHARGE VOLTAGE A
C/10 CONDITIONING RATE
CELL
(Volts)
I-HM
/• VZ3
/.<*33
i-tm
i.m?
AV30
I-1LS
l.<410
i.ysz
AV3/
Ctlls H/itA
/.V^
M27
/,^3/
<.^30
I.W
i.we
t.mi
AV/9
/.v/r
/.V2V
Ce/li witk S
less tliavi
ge rate (
»"tKa,irg* ra
AUX
ELECT
(Volts)
I.OVt
/.Obi
/.<?b7
l.Qtt
J.1IZ
1.051
/.DI3
/.OS-/;
l,Q3lo
/.05<J
serial •
0.??5T
0,b29
o.-ilS
O.G1I
0,«K
0.6V7
0.60?
0.66/
0.7//
0.731
eria/ TH»Y
I.I SO v«
PRESS
*
"5V
*43'
* «
+ 30
+ 36
«4«tf PI
+ R
tZ
f t
•r fe
f /5
»kcr* J
Its.
c/io) Wd| not ce
its fe/Jm*J Vl
•.
c/20 CONDITIONING RATE
CELL
(Volts)
/,V2*
/.va^
/.'Vifc
/.«7
/.</17
/.V«
AV//
/.V05"
A31??
/•WP
i io 20 c
/.437
/.'OS'
/.^S2
|,M3fc
I.W2
hVfO
i.Wt,
/.^37
AV2?
AV3?
to /O eovtic
Mfl^^ffO/
l) W»VO t
AUX^
ELECT
(Volts)
/'.074
/.Ofc?
I.OSO
l.cst,
1.1/6
l.Ott,
I.DfO
i.oso
I.OSi
i.cte
obtained
0.876
O.fcl9
O.tfW
0.630
0»2
0,t71
O.S?9
0.^5?
0.7t>l
0.131
ined the
due £o
• r-vninnt
PRESS
. *
f 7?
+•?/
-/J
-13
- W
the £eF/<
f ^
>• 5-
+ t
f •?
+2V
tef/ona
(r,j;A pnf.
•A (*;tl,*
:^/10 COM
CELL
(Volts)
AYSt
i.yst
/.3S5"
/.39i
i.mo
/•V/3
I.4S3
/.V5-3
I.HH?
1437
<n rolled, t
mv
I,t31
U4U
AV39
1.1ft
l.ffb
I4l>i
/.vss
I.1S9
1-fSi
:cd,sinte
Kare : ofl
£ or W:A)
DITIONING RATE
AUX
ELECT
(Volts)
LOW
1.091
•LOW
].o</V
1, OVt,
I.QSV
l.0t>0
1.075"
1. 059
/.047
iptltrcd
0,t3&,
O.U9
O.W2
O.W
0,626
0.73?
C.&3S
0.7/0
0.910
O.WS
fd n'tttti
ifter -
Jut to
PRESS
*
tgv
+100
-t-7?
m
f««
ylatinun
+n
f /5
+12
+30
+%
/ plaque
' iioui-s a.
ligk' pf«
. INTERNAL
MEASt
(Mill
CELL
I.H
IM
7.W
i.O
/.«^
S.H
I-H
/•H
l.f
i7
aum ti*avy
(.6,
/.t,
/.7
1.7
1.7
1.7
1.6
I.I.
«.(.
U
iy^e a uic<//
«</ V5*»;itu^
(turf
RESISTANCE
JREMENT
iohms)
AUX ELECT
25.7
n-4
56-0
(3.0
19.?
£7.0
(^2
/s.o
m
32.J
rlrctrade.
11
11.0
fl.5
13.7
(2.ST
las
w.r
13.8
I7.V
12.7
i^X ele strode-.
ft.
* WegatWe values are Interpreted as inches of mercury vacuum, while positive values are psig.
..J.4
TABLE IV
SPECIAL RESISTANCE TEST DATA ON THE AUXILIARY ELECTRODES
SERIAL NO.
OHMS
10,000
5,000
2,000
1 ,000
500
200
100
50
20
10
5
2
1*
0.5
0.2
0.1
II
VOLTS
/.053
/ .0V7
1.025
/.ooy
0.9*/
0.?3?
o.?02
0.?4.T
0.7?4
0.7/7
0.40V
O.V /3
0.27V
o.its
o.on
0.04?
PRESS
+ 2
*3
43
f3
43
f 3
+ 3
<4
+ S
*4
48
+ 1
t-IO
*H
H3
H¥
17.
VOLTS
1. 050
1.047
I .02S
1 .01 V
I.OU
0.919
0.940
0.94/
o.<?ov
0.?43
0.7??
o.ior
o.^yr
o.iiV
0./07
o .o^V
PRESS
-II
-io
-T
- ^
- S
- 7
- 6
-5
-2
-I
t 1
+ 2
+ 2.
f2
-f3
^ V
13
VOLTS
1.064
I.OU
1.044
/ . 0 2 /
1.002.
0.97/
0.9V4
0.9'V
0,?4^
o.?/^
0.75J
0.634
0.53S4
0.3/6
0.132
0.076
PRESS
*t
ft
ft
U
^7
+7
t7
f7
+7
*7
V6
+t
f3
H
-2,
-6
/V
VOLTS
l.(^>?
I . O t M
l . ovs
L02.V
1 .003
0.^70
0.^3^
O.SOO
O.X35-
0.749
0.6?0
O. 5/9
0.392
0.264
O . / V V
0.0?6
PRESS
-f?
4 ?
4?
^
tf
ft
\1
^
tf
t-S
^
4?
+4
1-51
*3
42
/-r
VOLTS
LOTS?
1.077
Lost
' / .o^o
l.oi?
0.^82
0.945
0.90/
O.^A9
0,749
o.64;
O.SH7
0 . 30i
0 . < ? 2
0 . /J0
0.06V
PRESS
4^
429
US
fi9
f«
4i»
41?
430
430
430
430
*30
4J9
1-29
+29
+21
AVERAGE
VOLTS
1 . 0 6 3
1 .OS6)
1 . oMO
/ .ozl
1 .oofc
0.96^
0.93?
c?.?OV
0.??6
0.7?2
0.495
0.52V
0.37?
0 . 2 3 3
o . ; / 3
0.06P
MILLIWATTS
0 . 1 1 3
O . Z 2 . 4
0. SM 1
1 .04
2 . 0 3
4 .69
9.90
' / 4 . 3
35.?
A/. 2
94.4
M7.0
'«3.0
/0?,0
43.?
V4-.2
Ce/ / Type
POWER = L. Watts IO3
R
Milliwatts
Watt Milliwatts
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TABLE IV
SPECIAL RESISTANCE TEST DATA ON THE AUXILIARY ELECTRODES
SERIAL NO.
OHMS
10 ,000
5,000
2,000
1,000
500
200
100
50
20
10
5
2
1
0.5*
0.2
0.1
It
VOLTS
1 .076
/ . 07V
/ .05?
1 .OV3
/.02S"
0.99?
0.17V
O.WS
0.<tOO
O.VS2
o.m
0.f>7H
0 ,5V/
0.3*6
0,/54
O 07?
PRESS
+M
+V
^
*4
+ V
+ ¥
1-W
4-S
fS
i-5
ft
+r
t3
t2.
+/
O
/7
VOLTS
I .069
1 .065
1 .0«9
1 .OW
1 .020
0.992
0.969
0.9V2.
0 ,90O
0 JS7
0 .797
0.^1
0 .S6/
0 .tO(>
0 .20$
0 .12.2
PRESS
t4
H
U
tt
+ <*
+ 7
^7
f?
'?
/•//
-HZ
t/3
//y
/•/v
^/3
^/3
If
VOLTS
J.OfS
/ .076
/.o«
I.Oll
1 .050
t .031
1 .Oil
t.m
0 ,939
o .vn
o.m
0.723
0 .t,0i>
0 .W<j
O.iol
0 .099
PRESS
f / 3
f/4
f/<i
f2/
^-23 .
US
tZfc
+ 2?
*a»
f,i«
«?
w
fiV
f^/
*•/?
f/z
/?
VOLTS
/ -0?5
/ .on
1 .oil
/ •o7i
1 .OW
/ .OVW
/ -013
0.<JS7
0.9^7
O.S-97
0-932
<? -72^
<3 .&>3
0 .^9
0 .20V
0.103
PRESS
+ 13
fft
4-19
til
+i3
t2fc
U7
+2?
+i?
«s
tzj
«?
f2i
*23
tiO
+m
^0
VOLTS
<.0?5-
/.o?o
I.07Z
/ .06V
/.osz
i.03/
/.009
o.??2
0.932
0.?W
0.//6
0.101
O.Sft
0.V33
<>.2VV
tf.^o
PRESS
-1-12
fit
*n
^i<
fiV
fU
*27
tiS
<-30
1-31
*-3<
t3o
+«
«4
^22
•h/fc
AVERAGE
VOLTS
1 .0**
1 .077
/ .ott
J.OS5"
1 .04Z
1 .019
0.<H7
0.970
o.ni
0 .g?6
0.?^3
o.7o/
<?-577
c?.y<7
0.20V
(?../o7
MILLIWATTS
0 . f H
0 .13Z
o .s«
/ Jl
i./7
S-./9
9.9V
/ 9 . ?
^7
7^-7
132.0
W-o
311.0
W.o
zof.o
nt.o
I.Teflon Colled, Capture Plot«'n-*nn
OkHYilicucy elettroa«?
)e. ReSitt^nce produciwg
POWER = }L Watts 103
R
Milliwatts
RatE
16
Milliwatts
TABLE IV
SPECIAL RESISTANCE TEST DATA ON THE AUXILIARY ELECTRODES
SERIAL NO.
OHMS
10,000
5,000
2,000
1,000
500
200
100
50
20
10
5
2*
1
0.5
0.2
0.1
/
VOLTS
0.?7V
0 .?S7
0 .105
0 . 7V0
O.UI
0 .SVV
0 .U6
0.395"
0 .3/2.
0 .256
0 .206
0. /V3
0 .097
0 .06Z
0 .032
0 .OIS
PRESS
<-/«/
fH
+ N
+14
*tf
HH
m
H4
+YV
Hf
f / M
•t(3
H2
*tt
m
til
V
VOLTS
o.?«fc
O.gtS
0.&03
0.733
0.649
o .5-3^
o.w?
O.J6?
0 .212
0.1ZV
0 . ) 7 /
ojos
o.oi?
0.03?
0.01?
O.OJO
PRESS
t-S
tS
4-5"
+5
4-5-
*5
+5
+5
+r
>^
+ S
t j
B
+3
t3
+ 3
4
VOLTS
0.876
0.?43
0.7??
0.7.2,3
O.ltf
O.S2f
o.vst
o.iu
0.2?7
0.230
0./7?
0./ /9
0 ,0?0
0.0V?
0.02V
0.013
PRESS
+6
+4
+6
ft
ft
fb
U
*4
+;
1-4
*S"
V-51
/i*
/•y
^v
^v
7
VOLTS
o.«6
0.m
0 .?63
0 .W/
<?.?«
0.4/V
<3 .5/?
^ .y^y
^.325-
0 .^^
0,210
Q .M&
O.OK
0.0&
0 .t>lt>
O.OJS
PRESS
M
tf
^
t io
*f
^9
<•«?
^-1
f^
*<7
*?
/7
^9
^-9
f f
f?
10
VOLTS
o.?«
O.J7/
O.ttS
^P.»V2
<?.90i
0.697
0.5*1
o .W?
o .MS
o .3Si
0 . 3oz
^.^3?
O.I ft
O.ltj
O.Q&7
O.OSK
PRESS
f-25
tJlS"
"V
US
+^S
US'
+25-
fiS"
tlf
tlb"
iiff
US'
1-24
+23
fW
+/9
AVERAGE
VOLTS
0 . ffn
0 . 1k>3
0 . $27
0 -113
o .m
0 .5*1
0 .491
0 • W2
0 - 3 2 3
o .iu
D *2tf
0 • iSO
0 'JOS'
r> >otf
0 -027
o -OH
MILLIWATTS
0 - 0 7 7
0 . ISI
0 . 512.
0 . 5?J?
0 • 977
/ .49
2 .^3
3 . V<5
S - . 2 Z
7 .0?
• < » • / £
n -3
II • 0
? .&
6 .*<r
5-.i?
Tef lorvatedj s/ntereel nickel plague
r electrode POWER '
2 u* *
 In3 MilliwattsWatts 103
R Watt
: Milliwatts
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